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Abstract

Atrial fibrillation (AF) is associated with an increased risk of stroke compared
with the general population. It is anticipated that by 2030 an estimated 14-17
million patients will be diagnosed with this most prevalent arrhythmia within the
European Union. AF-related stroke confers a higher mortality and morbidity
risk, and thus early detection and assessment for the initiation of effective
stroke prevention with oral anticoagulation (OAC) is crucial. Recent guidelines
point to the use of non-vitamin K antagonist OACs (NOACs) where appropriate
in stroke prevention of patients with non-valvular AF. At present, there are four
NOACS available, with no direct head-to-head comparisons to suggest the
superiority of one drug over another.

Simple and practical risk assessment tools have evolved over the years to
facilitate stroke and bleeding risk assessment in busy clinics and wards to aid
decision-making. At present, the CHA,DS,VASc (congestive heart failure,
hypertension, age 65-74/>75, diabetes mellitus, stroke/transient ischemic
attack/thromboembolism, vascular disease, female sex) score is recommended
by many international guidelines as a simple and practical method of assessing
stroke risk in such patients. Alongside this, use of the HAS BLED (hypertension
systolic blood pressure >160 mmHg, abnormal liver/renal function [with
creatinine 2200 pmol/L], stroke, bleeding history or predisposition, labile
international normalized ratio [range <60% of the time], elderly [>65],
concomitant drugs/alcohol) score aims to identify patients at high risk of
bleeding for more regular review and follow-up and draws attention to
potentially reversible bleeding risk factors.

The aim of this review article is to provide an overview of recent advances in
the understanding and management of AF with a focus on stroke prevention.
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Introduction

Atrial fibrillation (AF) is associated with a five-fold increase in the
risk of stroke, and AF-related stroke patients have a higher mortality
and greater morbidity than patients with non-AF-related stroke'.
It is anticipated that by 2030 an estimated 14—17 million patients
will be diagnosed with this most prevalent arrhythmia within
the European Union.

Over recent years, the need for early detection and use of appropriate
thromboprophylaxis have proved to be central in the prevention of
AF-related stroke, which in itself carries a higher morbidity and mor-
tality than non-AF-related stroke’. The use of oral anticoagulation
(OAC), whether with the vitamin K antagonists (VKAs, e.g. war-
farin) or, more recently, the non-VKA OACs (NOACsS), results
in a marked reduction in stroke and all-cause mortality’*. Many
guidelines now emphasize that the default should be to offer throm-
boprophylaxis to all patients with AF, unless “truly low risk™ is
evident such that OAC confers no advantage’. Aspirin has been
proven to offer little net clinical benefit and is not recommended for
stroke prevention in AF°.

Various systemic reviews have highlighted the common
risk factors associated with AF-related stroke'’. There are a
number of independent “stroke risk factors”, but each may not
necessarily contribute equally to stroke risk in AF. To aid in the
practical evaluation of stroke risk in AF, various risk stratification
schemes have been proposed to aid decision-making regarding
thromboprophylaxis®. Such schemes are based on risk factors
derived from the non-VKA arms of the historical clinical trial
cohorts, large observational studies, and consensus opinion, and
the resulting schemas vary greatly in their complexity and number
of risk factors’. Even one stroke risk factor confers excess risk of
stroke and mortality. In essence, patients with risk factors should
be offered OAC unless contraindicated, given the positive net
clinical benefit for treating such patients®'"'".

The aim of this review article is to provide an overview of the recent
advances in the diagnosis and management of patients with AF with
a focus on stroke prevention.

Pathophysiology of atrial fibrillation and its
complications: a brief overview

External stressors such as hypertension, diabetes mellitus, and
AF itself can stimulate a process of atrial remodeling and subse-
quent fibrosis, which acts as a substrate for AF (along with other
cardiac arrhythmias)'’. The structural remodeling that takes place
leads to an alteration in the electrical conduction pathway in the
atrium, leading to a low threshold re-entry circuit and propagation
of arrhythmias'’. AF itself takes place after the process of cardiac
remodeling and fibrosis. Thus, treatment aimed at minimizing this
adverse remodeling pathway should be initiated at the earliest
opportunity'*.

The rhythm of AF itself along with the structural remodeling that
takes place predisposes the atrial myocardium to a prothrombotic
state (especially within the left atrial appendage)'”. Furthermore,
short episodes of AF can cause myocardial damage within the
atrium, which in turn stimulates the release of prothrombotic factors
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onto the endothelial surface, leading to the aggregation of platelets.
This, in part, explains why even short episodes of AF can confer
long-term stroke risk'®!”.

The mechanisms that cause AF are heterogeneous. For exam-
ple, in patients with structural heart disease, there is a prolonged
atrial refractory period that acts as the substrate to AF, whereas
patients who develop AF in the absence of ischemic heart disease
often have a shortening of the atrial refractory period due to the
downregulation of inward calcium channels and the upregulation
of potassium inward currents'®!"”. This alteration in calcium
handling by the atrial myocardium in line with atrial remodeling
appears to be the most plausible explanation of how changes in
autonomic tone can initiate AF”.

Screening for atrial fibrillation

The adverse outcomes associated with AF are preventable by the
appropriate and timely introduction of medical therapy. Given the
fact that AF-related stroke carries with it a poorer outcome than
does non-AF-related stroke, the appropriate use of OACs provides
a means by which the detrimental thromboembolic effects of AF
can be avoided.

In an ideal setting, AF would be negated by the introduction of
effective primary preventative therapies, with the next best option
being the early initiation of treatment if and when AF is detected.
However, with 30% of AF being found in asymptomatic patients,
how best to detect this arrhythmia is of some growing concern’'.
A proportion of patients are fortunate enough to have AF detected
by chance, often because of routine medical examinations for other
reasons.

The absence of symptoms does not remove or reduce the risk of
associated stroke, with this cohort of patients often found to have
a higher CHA,DS,VASc (congestive heart failure, hypertension,
age 65-74/>75, diabetes mellitus, stroke/transient ischemic attack
[TIA]/thromboembolism, vascular disease, female sex) score
than symptomatic patients”’. Unfortunately, for the vast majority
of patients with asymptomatic AF, the first opportunity to detect
this arrhythmia is in the context of an acute stroke’. One in five
ischemic strokes are attributable to AF, of which greater than 20%
represent AF diagnosed after the stroke event™. Without question,
such events could have been avoided with earlier detection and
initiation of OAC.

The suggestion of widespread screening for AF is not new, with
previous studies within community healthcare practices and meta-
analyses showing a clear benefit. However, the optimal method by
which to go about detecting asymptomatic AF is unclear.

The cryptogenic stroke and underlying AF (CRYSTAL AF) study
was designed to evaluate whether continuous cardiac monitoring in
the way of an implantable cardiac monitor was superior to detecting
AF versus “conventional follow-up” in patients with a cryptogenic
stroke or TIA”. During the 3-year study period, 447 patients were
enrolled into this study. Of the 221 patients receiving an implant-
able cardiac monitor, 8.9% had AF detected at 6 months versus only
1.4% in the control group. Importantly, the benefit of prolonged
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monitoring was maintained at 12-month follow-up, with a 12.4%
AF detection rate in the implantable cardiac monitoring group. Most
poignantly, ischemic stroke or TIA occurred in 11 patients with the
intracardiac monitor versus 18 patients in the control group. This
favorable outlook in the intracardiac monitor group corresponded
to a higher use of OACs at the 6-month interval (10.1% versus only
4.6% in the control group).

The EMBRACE trial was another randomized controlled trial
aimed at quantifying the benefit of longer monitoring periods for
patients with potential AF in the context of secondary prevention of
stroke™. Of the 572 patients enrolled, 16.2% of patients had at least
30 seconds of AF detected over 90 days of monitoring compared
to only 3.2% in those who underwent 24-hour monitoring. This
correlated with an absolute difference of OAC uptake of 7.5% in
favor of prolonged monitoring.

Recently, the SEARCH AF study analyzed the feasibility and
cost-effectiveness of opportunistic, community-based screening
in Australia in patients aged over 65”. A structured screen-
ing method including a brief history and pulse palpation, and a
handheld phone-based ECG recording was taken. A total of 1000
pharmacy customers were screened with newly identified AF in
1.5% of the cohort. The sensitivity and specificity for this auto-
mated iECG algorithm was 98.5% and 91.4%, respectively. A
cost-effective analysis showed that most benefit was observed in
relation to quality-adjusted life years in those patients in whom
anticoagulation adherence was optimal.

With the fruition of large randomized studies showing a clear ben-
efit for prolonged monitoring in patients at risk of AF along with a
cost benefit, guidelines will no doubt begin to incorporate a more
structured approach for the detection of asymptomatic AF. At
present, pulse palpation and ECG rhythm strip are recommended for
primary prevention and short-term monitoring of at least 72 hours
in those patients having suffered a TIA or ischemic stroke’.

How much atrial fibrillation is significant?

For a long time, evidence-based guidelines have questioned whether
“AF burden” is relevant to stroke risk. As such, current guidelines
do not distinguish between types of AF with regard to thrombo-
prophylaxis, as observational data suggest that stroke risk is similar
regardless of AF subtype in the presence of stroke risk factors”*.
The European Atrial Fibrillation Trial (EAFT) with a follow-up of
594 patient-years found AF duration >1 year was an independent
risk factor for secondary stroke”.

One meta-analysis examined stroke rates in 134,847 patients with
paroxysmal AF (PAF) versus permanent AF off anticoagulation
and reported an odds ratio (OR) of 0.75 (95% confidence interval
[CI] 0.61-0.93) in favor of less stroke risk in patients with PAF*".
In anticoagulated patients, the OR also favored patients with PAF
(OR 0.77, 95% CI 0.68-0.88). This was confirmed in a further
systematic review and meta-analysis®'.

Furthermore, analysis of data from “The AF Clopidogrel Trial
with Irbesartan for prevention of vascular events” (ACTIVE-A)
and “Apixaban Versus Acetylsalicylic Acid to Prevent Stroke in
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AF Patients Who Have Failed or Are Unsuitable for VKA Treat-
ment” (AVERROES) trials also pointed to the idea that a pattern of
AF was a strong independent predictor of stroke risk, second only
to previous TIA or stroke®. In the 6,563 patients included in this
analysis, permanent AF had an annual stroke risk of 4.2% compared
to 2.1% with PAF and 3.0% with persistent AF. Hazard ratios of
1.83 for permanent AF versus PAF and 1.44 for persistent AF ver-
sus PAF were found, respectively. A subanalysis of the “Rivaroxa-
ban Once daily oral direct factor Xa inhibition compared with VKA
for prevention of stroke and Embolism Trial in AF” (ROCKET AF)
also found that anticoagulated patients with persistent AF (11,548
patients) were at higher risk of stroke versus those with PAF
(2,514 patients)*. Patients with persistent AF had higher rates of
stroke and all-cause mortality (adjusted rates for stroke 2.18 versus
1.73 events/100 patient-years, p=0.048).

Despite trials showing that the pattern of AF has an impact on
stroke risk, there appears to be marked heterogeneity amongst the
respective trials, making comparisons difficult. Furthermore, the
fluctuations in OAC use between trials makes conclusive links
between patterns of AF and stroke risk difficult to extrapolate.
Within types of AF, there can be marked heterogeneity. In PAF, for
example, those with one paroxysm once a year are labeled as PAF,
as would a patient with paroxysms of AF 364 days per year.

Therefore, at present, patients diagnosed with AF, regardless of
type or duration, require assessment for stroke and bleeding risk
using guideline recommendations™**.

Anticoagulation in patients with atrial fibrillation
Stroke prevention in patients with non-valvular AF requires
careful consideration of the risk versus benefit of starting OAC
therapy. Stroke and bleeding risk factors in patients with AF are
not homogeneous, and risk stratification schemes such as the
CHA,DS,VASc and HAS BLED (hypertension systolic blood
pressure >160 mmHg, abnormal liver/renal function [with cre-
atinine 2200 pmol/L], stroke, bleeding history or predisposi-
tion, labile international normalized ratio [INR] [eg. Time in
Therapeutic Range <60%], elderly >65, concomitant drugs/alcohol)
scores are well validated and provide a simple and quick yet concise
method of assessing a patient’s suitability for anticoagulation
without the necessity of complex composite scores or multiple
biomarkers®*.

For more than 50 years, the VKAs, e.g. warfarin, have been the
mainstay of anticoagulation in patients with non-valvular AF,
significantly reducing stroke and mortality’®. Aspirin mono-
therapy, on the other hand, is ineffective for stroke prevention and
indeed unsafe®.

In 2009 came the introduction of the NOACs, which revolutionized
the management of stroke prevention in non-valvular AF. Initially
referred to as new or novel OACs, or sometimes direct OACs
(DOAC:sS), the NOAC acronym has been retained to refer to non-
VKA OACs’*. The four major drugs (dabigatran, apixaban, rivar-
oxaban, and edoxaban) compare favorably with warfarin, show-
ing at least non-inferiority in regards to stroke prevention, with a
superior safety profile with regard to major bleeding™~"*. Recent
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data from ancillary analyses of the major trials show that patients
taking NOACs are at 30-50% lower risk of major bleeding than
with warfarin”=°. As yet, no head-to-head trials amongst the
NOACS have been undertaken.

Dabigatran

Dabigatran is an oral direct thrombin inhibitor, binding to the
active catalytic site of thrombin in a reversible manner. This
action blocks the conversion of fibrinogen to fibrin. Dabigatran is
available as a non-active pro-drug that is converted to its active form
in vivo (gut mucosa, liver, and plasma). Renal elimination is the
dominant pathway of excretion for this anticoagulant (up to 80%).

The efficacy and safety of dabigatran was first evaluated in a large
randomized controlled study in 2009. The RE-LY study compared
dabigatran (150 and 110 mg bis die [b.d.]) to dose-adjusted warfarin.
Efficacy analysis showed non-inferiority of the 110 mg b.d. dose
(1.54%l/year) and superiority of the 150 mg b.d. dose (1.11%/year)
compared to warfarin (1.71%/year) for the prevention of stroke
and systemic embolism***°. Both dosing regimens were associated
with lower risk of intracranial hemorrhage (ICH) compared to
warfarin®+°, This was consistent across a range of stroke risk strata*’.
Of note, however, was the higher gastrointestinal bleeding risk with
dabigatran 150 mg b.d. (1.51% versus 1.02%/year for warfarin)*.
Dabigatran 150 mg b.d. was associated with a lower cardiovascular
mortality**, which has been confirmed in a recent meta-analysis
of observational data*. Since the RE-LY trial, subsequent “real
world” evidence has provided further supportive evidence for the
superiority of dabigatran over warfarin**="'.

Apixaban

Apixaban is a factor Xa inhibitor that is approved for patients with
non-valvular AF in need of stroke prevention. Major trials excluded
patients with a creatinine level of 2.5 mm/dL or a creatinine
clearance of <25 mL/min/1.73 m? A dose reduction is available
from 5 mg b.d. to 2.5 mg b.d. for patients who have two of the
following factors: age >80 years, weight <60 kg, or serum
creatinine >1.5 mg/dL>*>.

In 2011, the AVERROES trial showed a clear benefit of apixaban
over aspirin®*°. There were no significant differences in the risk
of major bleeding or ICH between apixaban and aspirin. In 2012,
the ARISTOTLE (apixaban for the reduction in stroke and other
thrombotic events in atrial fibrillation) trial compared apixaban to
warfarin in 18,201 patients*' and found apixaban to be superior to
warfarin for the primary outcome of stroke and systemic embolism
(1.27% versus 1.6%, respectively). Apixaban was also associated
with a significantly lower incidence of major bleeding, ICH, and
mortality™. In recent observational data, apixaban has been shown
to provide greater treatment persistence versus warfarin in AF
patients, which in itself could lead to fewer cardioembolic events
and stroke burden’’.

Rivaroxaban

The ROCKET AF trial enrolled 14,262 patients at moderate to
high risk of stroke to either warfarin (target INR 2-3 or rivaroxa-
ban 20 mg, with a dose reduction to 15 mg in those with creati-
nine clearance of 30—49 mL/min)*. Rivaroxaban was non-inferior
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to warfarin for the composite end point of stroke and systemic
embolism, with similar rates of major bleeding and ICH, but
rivaroxaban had a higher incidence of gastrointestinal bleeding
compared to warfarin. Prospective, non-interventional registries
have provided reassuring data for rivaroxaban compared to VKAs,
along with better treatment compliance’*’.

Edoxaban

Like apixaban and rivaroxaban, edoxaban is a selective factor Xa
inhibitor and was tested in the phase III ENGAGE AF TIMI-48
trial, which enrolled 21,105 patients to the high-dose edoxaban
strategy arm, the low-dose strategy arm, or warfarin®*. The high-
dose edoxaban arm was not inferior to warfarin for the primary
endpoint of stroke and systemic embolism, with a significant
reduction in major bleeding and ICH, although there were more
gastrointestinal bleeds with edoxaban 60 mg versus warfarin. Effi-
cacy appeared to diminish in patients with a high creatinine clear-
ance, with edoxaban 60 mg once daily having a trend towards
higher strokes with creatinine clearance of 295 mL/min, leading
to a US Food and Drug Administration (FDA) black box for use in
such patients. “Real world data” for edoxaban are limited, although
indirect comparisons of edoxaban to anti-platelet therapies or
placebo have been published®’.

Reversal agents

There remain concerns regarding the bleeding risk with the
NOACs and — until recently — the lack of a specific antidote®'.
With the introduction of idarucizumab (a fully humanized antibody
fragment) recently licensed for use in patients taking dabigatran,
such concerns may be unwarranted®*. In addition, andexanet alfa
(a truncated form of enzymatically inactive factor Xa which binds
factor Xa inhibitors and reverses their anticoagulant effects) was
investigated for the reversal of oral factor Xa inhibitors”. Also
under development is ciraparantag®, which is at an earlier stage of
development as a universal reversal agent for all NOACs.

Practical issues

As part of the initiation of NOAC therapy, the involvement of
patient education is of central importance®”**. The patient must
be made aware that missing a dose of NOAC potentially removes
the stroke protection due to their relatively short half-life versus
that of VKAs. Guidelines also emphasize the need for patient
education and involvement in decision-making when deciding
on the most appropriate anticoagulation’. Thus, NOACs provide
a better, safer, and more convenient anticoagulation option with
a greater net clinical benefit”. Accordingly, NOACs are now a
well-established option (in addition to warfarin) for the
prevention of thromboembolic events in non-valvular AF and
venous thromboembolism and are given preference over warfarin in
many updated clinical guidelines on the management of AF***70.

How do clinical trial results compare with “real world
data”?

Clinical trial data are not always reproducible in everyday
clinical practice. Reassuringly, NOACs have continued to show a
net clinical benefit when introduced in “real world” clinical set-
tings, with the real world observational evidence being complemen-
tary and supportive of the trial results.
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Dabigatran has been licensed and available the longest, hence
many comparisons to warfarin in real world studies are with this
direct thrombin inhibitor’'. The real world results for dabigat-
ran have largely echoed the clinical trial findings™”. In a large US
database compromising 12,793 patients with a mean age of 74
years, dabigatran was superior to warfarin with regard to stroke
prevention (adjusted hazard ratio 0.73, 95% CI 0.55-0.97) with a
lower incidence of major bleeding (adjusted hazard ratio for intrac-
ranial bleeding 0.49 [0.3-0.79])"". Other registry data have shown
similar findings*"*. A recent meta-analysis of these observational
data (with over 20 studies, totaling 711,298 patients) found a lower
risk of ischemic stroke compared to warfarin (hazard ratio 0.86, CI
0.74-0.99) with a lower incidence of intracranial bleeding (0.45,
CI 0.38-0.52) but higher risk of gastrointestinal bleeding (1.13, CI
1.00-1.28)"".

Real world data regarding rivaroxaban and apixaban have
recently also gathered pace. The XANTUS observational study
was a prospective, observational study of patients treated with
rivaroxaban for stroke prevention in AF. A total of 6,784 patients
were initiated on rivaroxaban across 311 centers in Europe, Israel,
and Canada. Rates of stroke were found to be low in this cohort of
patients, with 43 patients suffering a stroke and 43 a major bleed
(0.7 events per 100 patient-years and 2.1 events per 100 patient-
years, respectively)””. More recently, Coleman ef al. compared
data for AF patients newly started on rivaroxaban, apixaban, or
warfarin’®. When compared to warfarin, rivaroxaban was asso-
ciated with a reduction in ICH (0.49% versus 0.96% per year,
hazard ratio 0.53, CI 0.35-0.79), with a non-significant reduction
in ischemic stroke (0.54% versus 0.83% per year, hazard ratio 0.71,
CI10.47-1.07).

The current industry-funded GARFIELD AF registry aims to recruit
between 55,000 and 60,000 patients with AF, analyzing trends
of anticoagulant use in patients with AF. In the fourth cohort of
GARFIELD AF, more than 70% of AF patients are anticoagulated,
with a growing proportion being initiated on NOAC therapy over
warfarin (37%), and OAC use was associated with a 35% lower
risk of death’”’. Other registry data have since been published for
comparative effectiveness and safety data for dabigatran, rivaroxa-
ban, apixaban, and warfarin®’*"",

What does the future hold for non-vitamin K antagonist
oral anticoagulation and stroke prevention?

With the superior net clinical benefit of NOACs over VKAs, the
opportunity to offer anticoagulation to a wider spectrum of AF
patients is clearly evident. Previously, with the use of warfarin,
the inconvenience of multiple blood tests for INR monitoring
and food/drug interactions meant not all eligible patients would
accept or be offered OAC for stroke prophylaxis. With the need for
minimal monitoring in regards to blood tests and a reduction in
major bleeding risk, older and arguably frailer populations who
have AF will now have the benefit of stroke prophylaxis without
increasing their major bleeding risk to unacceptable levels. At
present, patients with mechanical prosthetic heart valves are not
eligible for NOAC therapy.

What do we do for patients not suitable for OAC?
In a minority of cases, OAC may be absolutely contraindicated
despite patients being at high risk of AF-related stroke. Aspirin is
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no longer recommended for stroke prophylaxis in patients with AF
owing to its inferior efficacy in stroke prophylaxis along with an
unacceptable heightened bleeding risk®. After careful considera-
tion by a multidisciplinary team and discussion with the patient,
alternative interventions need to be sought.

Recent trial evidence has focused on the feasibility of left atrial
appendage (LAA) closure devices. The PROTECT-AF trial
compared the LAA device Watchman to warfarin in a randomized
multi-center study of 707 patients, where patients were assigned in
a 2:1 fashion to either LAA closure device with discontinuation of
warfarin or warfarin with an INR target of 2-3%. Primary end point
data (stroke, cardiovascular death, and systemic embolization)
showed non-inferiority of the Watchman device over warfarin
(event rate 3 per 100 patient-years in the intervention group versus
4.9 per 100 patient-years in the warfarin-treated cohort). Primary
safety events (major bleeding, pericardial effusion, and device
embolization) were more frequent in the intervention group than
in the control group (7.4% per 100 patient-years versus 4.4% per
100 patients-years). Of note, 15% of patients in this trial remained
on warfarin despite being in the interventional arm. At 3.8-year
follow-up, long-term data from the PROTECT-AF trial appear
to be consistent with initial analysis showing non-inferiority of
Watchman to warfarin. The PREVAIL trial compared Watchman
to warfarin in 407 high-risk patients (CHA DS, VASc = 3.8)"". The
primary efficacy end points of stroke (hemorrhagic and ischemic),
systemic embolization, and cardiovascular/unexplained death were
similar (6.4% versus 6.3%) but did not meet the criteria for non-
inferiority, meaning there was a potential for the device to be infe-
rior to standard care. A recent patient-level meta-analysis found
lower rates of hemorrhagic stroke with the Watchman device and
non-inferior differences in the composite end point of all-cause
stroke or systemic embolization. Of note, ischemic stroke per se
occurred nearly twice as often in the Watchman arm compared to
the warfarin arm (hazard ratio 1.95, p = 0.05)*.

However, evidence also exists for improvements in quality of life*,
reduction in late bleeding®, and economic benefit* with the use
of LAA closure devices. More recently, other devices in addition
to Watchman (although not yet FDA approved) have provided
favorable outcomes***’.

At present, we still do not know whether OAC-ineligible patients
benefit from LAA closure, as the present trials were not inclusive of
such patients, or how an LAA closure device would compare against
the NOAC:s. Present treatment guidelines do state non-inferiority of
LAA closure to standard-care warfarin, but this should be treated
with caution as more data from long-term follow-up emerge.

Conclusion
The detection and management of AF is a core component of
stroke prevention in the AF patient population. A proposed method
of screening and managing AF is shown in Figure 1. With an
increasingly aging population with multiple comorbidities, the
diagnosis of AF becomes more likely. Most guidelines advocate
simple opportunistic pulse check in primary care practices, but
more prolonged forms of monitoring increase the yield of AF detec-
tion. With the introduction of NOAC:sS, there appears to be little rea-
son not to offer anticoagulation to all AF patients with one or more
stroke risk factors, apart from those truly deemed “low risk” using
the CHA,DS VASc score.
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AF detected
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Patient without known AF presenting with
atrial high rate episode (AHRE) or pulse
palpation/hand held ECG recording
suggesting AF

Yes

Assess suitability for OAC using CHA2VASc
and HAS BLED scores

| NoAF
Verify AF present with ECG documentation
(e.g. standard 12 lead ECG, ambulatory
ECG recorder, patient operated device,
review of device programs)

Offer counselling and education for
patients with CHA,DS,VASc score
of 21 in males or 22 in females

Initiate NOAC therapy if appropriate with -
regular follow up in primary care to ensure g
compliance and any need for dose adjustment

Evaluate patient risk profile and
patient preference

*In rare circumstances OAC may
be started in patient with AHRE
in absence of AF after careful
discussion with the patient

Figure 1. Proposed algorithm for the detection and management of atrial fibrillation (AF). CHA,DS,VASc, congestive heart failure,
hypertension, age 65-74/>75, diabetes mellitus, stroke/transient ischemic attack/thromboembolism, vascular disease, female sex; ECG,
electrocardiogram; HAS BLED, hypertension systolic blood pressure >160 mmHg, abnormal liver/renal function [with creatinine 2200 pmol/L],
stroke, bleeding history or predisposition, labile international normalized ratio [range <60% of the time], elderly [>65], concomitant drugs/
alcohol; NOAC, non-vitamin K antagonist oral anticoagulant; OAC, oral anticoagulant.

Competing interests

Farhan Shahid and Eduard Shantsila declare that they have no
competing interests. Gregory Y. H. Lip has served as a consultant
for Bayer/Janssen, BMS/Pfizer, Biotronik, Medtronic, Boehringer
Ingelheim, Microlife, and Daiichi-Sankyo and a speaker for Bayer,

References

BMS/Pfizer, Medtronic, Boehringer Ingelheim, Microlife, Roche,
and Daiichi-Sankyo.

Grant information

The author(s) declared that no grants were involved in supporting
this work.

F1000 recommended

1. Pisters R, Lane DA, Marin F, et al.: Stroke and thromboembolism in atrial
fibrillation. Circ J. 2012; 76(10): 2289-304.
PubMed Abstract | Publisher Full Text

2. E Martinez C, Katholing A, Freedman SB: Adverse prognosis of incidentally

detected ambulatory atrial fibrillation. A cohort study. Thromb Haemost. 2014;
112(2): 276-86.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

3. Hart RG, Pearce LA, Aguilar MI: Meta-analysis: antithrombotic therapy to

Page 7 of 11


http://www.ncbi.nlm.nih.gov/pubmed/23001018
http://dx.doi.org/10.1253/circj.CJ-12-1036
http://f1000.com/prime/718464063
http://www.ncbi.nlm.nih.gov/pubmed/24953051
http://dx.doi.org/10.1160/TH4-04-0383
http://f1000.com/prime/718464063
http://f1000.com/prime/718304413

20.

21.

22.

prevent stroke in patients who have nonvalvular atrial fibrillation. Ann Intern
Med. 2007; 146(12): 857-67.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

Lip GY, Clemens A, Noack H, et al.: Patient outcomes using the European label
for dabigatran. A post-hoc analysis from the RE-LY database. Thromb Haemost.
2014; 111(5): 933-42.

PubMed Abstract | Publisher Full Text

Kirchhof P, Benussi S, Kotecha D, et al.: 2016 ESC Guidelines for the management
of atrial fibrillation developed in collaboration with EACTS. Eur Heart J. 2016;
37(38): 2893-2962.

PubMed Abstract | Publisher Full Text

Lip GY, Skjoth F, Nielsen PB, et al.: Non-valvular atrial fibrillation patients

with none or one additional risk factor of the CHA2DS2-VASc score. A
comprehensive net clinical benefit analysis for warfarin, aspirin, or no therapy.
Thromb Haemost. 2015; 114(4): 826-34.

PubMed Abstract | Publisher Full Text

Stroke Risk in Atrial Fibrillation Working Group: Independent predictors of stroke
in patients with atrial fibrillation: a systematic review. Neurology. 2007; 69(6):
546-54.

PubMed Abstract | Publisher Full Text

Lip GY: Stroke and bleeding risk

and why? Eur Heart J. 2013; 34(14): 1041-9.
PubMed Abstract | Publisher Full Text
Banerjee A, Fauchier L, Bernard-Brunet A, et al.: Composite risk scores and
composite endpoints in the risk prediction of outcomes in anticoagulated
patients with atrial fibrillation. The Loire Valley Atrial Fibrillation Project.
Thromb Haemost. 2014; 111(3): 549-56.

PubMed Abstract | Publisher Full Text

Olesen JB, Torp-Pedersen C: Stroke risk in atrial fibrillation: Do we
anticoagulate CHADS2 or CHA2DS2-VASc >1, or higher? Thromb Haemost.
2015; 113(6): 1165-9.

PubMed Abstract | Publisher Full Text

Nielsen PB, Chao TF: The risks of risk scores for stroke risk assessment in
atrial fibrillation. Thromb Haemost. 2015; 113(6): 1170-3.

PubMed Abstract | Publisher Full Text

Dzeshka MS, Lip GY, Snezhitskiy V, et al.: Cardiac Fibrosis in Patients With
Atrial Fibrillation: Mechanisms and Clinical Implications. J Am Coll Cardiol.
2015; 66(8): 943-59.

PubMed Abstract | Publisher Full Text

Allessie MA, de Groot NM, Houben RP, et al.: Electropathological substrate of
long-standing persistent atrial fibrillation in patients with structural heart
disease: longitudinal dissociation. Circ Arrhythm Electrophysiol. 2010; 3(6):
606-15.

PubMed Abstract | Publisher Full Text

Shantsila E, Shantsila A, Blann AD, et al.: Left ventricular fibrosis in atrial
fibrillation. Am J Cardiol. 2013; 111(7): 996-1001.
PubMed Abstract | Publisher Full Text

Di Minno MN, Ambrosino P, Dello Russo A, et al.: Prevalence of left atrial
thrombus in patients with non-valvular atrial fibrillation. A systematic review
and meta-analysis of the literature. Thromb Haemost. 2016; 115(3): 663-77.
PubMed Abstract | Publisher Full Text

Christensen LM, Krieger DW, Hgjberg S, et al.: Paroxysmal atrial fibrillation
occurs often in cryptogenic ischaemic stroke. Final results from the
SURPRISE study. Eur J Neurol. 2014; 21(6): 884-9.

PubMed Abstract | Publisher Full Text

Glotzer TV, Daoud EG, Wyse DG, et al.: The relationship between daily atrial
tachyarrhythmia burden from implantable device diagnostics and stroke risk:
the TRENDS study. Circ Arrhythm Electrophysiol. 2009; 2(5): 474-80.

PubMed Abstract | Publisher Full Text

Dobrev D, Friedrich A, Voigt N, et al.: The G protein-gated potassium current

I acn IS constitutively active in patients with chronic atrial fibrillation.
Circulation. 2005; 112(24): 3697-706.

PubMed Abstract | Publisher Full Text

1t in atrial fibrillation: when, how,

Barana A, Matamoros M, Dolz-Gaitén P, et al.: Chronic atrial fibrillation
increases microRNA-21 in human atrial myocytes decreasing L-type calcium
current. Circ Arrhythm Electrophysiol. 2014; 7(5): 861-8.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Llach A, Molina CE, Prat-Vidal C, et al.: Abnormal calcium handling in atrial
fibrillation is linked to up-regulation of adenosine A,, receptors. Eur Heart J.
2011; 32(6): 721-9.

PubMed Abstract | Publisher Full Text

Potpara TS, Polovina MM, Marinkovic JM, et al.: A comparison of clinical
characteristics and long-term prognosis in asymptomatic and symptomatic
patients with first-diagnosed atrial fibrillation: the Belgrade Atrial Fibrillation
Study. Int J Cardiol. 2013; 168(5): 4744-9.

PubMed Abstract | Publisher Full Text

Lowres N, Neubeck L, Salkeld G, et al.: Feasibility and cost-effectiveness
of stroke prevention through community screening for atrial fibrillation using
iPhone ECG in pharmacies. The SEARCH-AF study. Thromb Haemost. 2014;
111(6): 1167-76.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

F1000Research 2016, 5(F1000 Faculty Rev):2887 Last updated: 20 DEC 2016

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Sposato LA, Cipriano LE, Saposnik G, et al.: Diagnosis of atrial fibrillation
after stroke and transient ischaemic attack: a systematic review and meta-
analysis. Lancet Neurol. 2015; 14(4): 377-87.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Hobbs FD, Fitzmaurice DA, Mant J, et al.: A randomised controlled trial and cost-
effectiveness study of systematic screening (targeted and total population
screening) versus routine practice for the detection of atrial fibrillation in
people aged 65 and over. The SAFE study. Health Technol Assess. 2005; 9(40):
iii—iv, ix—x, 1-74.

PubMed Abstract | Publisher Full Text

Sanna T, Diener HC, Passman RS, et al.: Cryptogenic stroke and underlying
atrial fibrillation. N Engl J Med. 2014; 370(26): 2478-86.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

Gladstone DJ, Spring M, Dorian P, et al.: Atrial fibrillation in patients with
cryptogenic stroke. N Engl J Med. 2014; 370(26): 2467-77.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

Stéllberger C, Chnupa P, Abzieher C, et al.: Mortality and rate of stroke or
embolism in atrial fibrillation during long-term follow-up in the embolism in
left atrial thrombi (ELAT) study. Clin Cardiol. 2004; 27(1): 40-6.

PubMed Abstract | Publisher Full Text

Cabin HS, Clubb KS, Hall C, et al.: Risk for systemic embolization of atrial
fibrillation without mitral stenosis. Am J Cardiol. 1990; 65(16): 1112-6.
PubMed Abstract | Publisher Full Text

van Latum JC, Koudstaal PJ, Venables GS, et al.: Predictors of major
events in patients with a transient ischemic attack or minor ischemic stroke
and with nonrheumatic atrial fibrillation. European Atrial Fibrillation Trial
(EAFT) Study Group. Stroke. 1995; 26(5): 801-6.

PubMed Abstract | Publisher Full Text

Lauw MN, Vanassche T, Masiero S, et al.: Abstract 20413: Pattern of Atrial
Fibrillation and the Risk of Ischemic Stroke - A Systematic Review and Meta-
Analysis. Circulation. 2014; 130(Suppl 2): A20413.

Reference Source

Ganesan AN, Chew DP, Hartshorne T, et al.: The impact of atrial fibrillation type
on the risk of thromboembolism, mortality, and bleeding: a systematic review
and meta-analysis. Eur Heart J. 2016; 37(20): 1591-602.

PubMed Abstract | Publisher Full Text

Vanassche T, Lauw MN, Eikelboom JW, et al.: Risk of ischaemic stroke
according to pattern of atrial fibrillation: analysis of 6563 aspirin-treated
patients in ACTIVE-A and AVERROES. Eur Heart J. 2015; 36(5): 281-7a.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

Steinberg BA, Hellkamp AS, Lokhnygina Y, et al.: Higher risk of death and
stroke in patients with persistent vs. paroxysmal atrial fibrillation: results from
the ROCKET-AF Trial. Eur Heart J. 2015; 36(5): 288-96.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

January CT, Wann LS, Alpert JS, et al.: 2014 AHA/ACC/HRS Guideline for

the Management of Patients With Atrial Fibrillation: Executive Summary : A
Report of the American College of Cardiology/American Heart Association
Task Force on Practice Guidelines and the Heart Rhythm Society. J Am Coll
Cardiol. 2014; 64(21): 2246-80.

Publisher Full Text

Blann AD, Lip GY: Renal, endothelial function, warfarin management, and the
CHADS2, CHA2DS2VASc and HAS-BLED scores inpredicting MACE in AF.
Thromb Haemost. 2015; 113(5): 1155-7.

PubMed Abstract | Publisher Full Text

Sjogren V, Grzymala-Lubanski B, Renlund H, et al.: Safety and efficacy of well
managed warfarin. A report from the Swedish quality register Auricula. Thromb
Haemost. 2015; 113(6): 1370-7.

PubMed Abstract | Publisher Full Text

Husted S, de Caterina R, Andreotti F, et al.: Non-vitamin K antagonist oral
anticoagulants (NOACs): No longer new or novel. Thromb Haemost. 2014;
111(5): 781-2.

PubMed Abstract | Publisher Full Text

Ansell J, Crowther M, Burnett A, et al.: Comment on: editorial by Husted et al. “Non-
vitamin K antagonist oral anticoagulants (NOACs): no longer new or novel”.
(Thromb Haemost 2014; 111: 781-782). Thromb Haemost. 2014; 112(4): 841.
PubMed Abstract | Publisher Full Text

Connolly SJ, Ezekowitz MD, Yusuf S, et al.: Dabigatran versus warfarin in
patients with atrial fibrillation. N Engl J Med. 2009; 361(10): 1139-51.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

Patel MR, Mahaffey KW, Garg J, et al.: Rivaroxaban versus warfarin in
nonvalvular atrial fibrillation. N Engl J Med. 2011; 365(10): 883-91.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

Granger CB, Alexander JH, McMurray JJ, et al.: Apixaban versus warfarin in
patients with atrial fibrillation. N Engl J Med. 2011; 365(11): 981-92.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

Giugliano RP, Ruff CT, Braunwald E, et al.: Edoxaban versus warfarin in
patients with atrial fibrillation. N Engl J Med. 2013; 369(22): 2093—104.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

Page 8 of 11


http://www.ncbi.nlm.nih.gov/pubmed/17577005
http://dx.doi.org/10.7326/0003-4819-146-12-200706190-00007
http://f1000.com/prime/718304413
http://www.ncbi.nlm.nih.gov/pubmed/24326736
http://dx.doi.org/10.1160/TH13-09-0734
http://www.ncbi.nlm.nih.gov/pubmed/27567408
http://dx.doi.org/10.1093/eurheartj/ehw210
http://www.ncbi.nlm.nih.gov/pubmed/26223245
http://dx.doi.org/10.1160/TH15-07-0565
http://www.ncbi.nlm.nih.gov/pubmed/17679673
http://dx.doi.org/10.1212/01.wnl.0000267275.68538.8d
http://www.ncbi.nlm.nih.gov/pubmed/23257951
http://dx.doi.org/10.1093/eurheartj/ehs435
http://www.ncbi.nlm.nih.gov/pubmed/24452108
http://dx.doi.org/10.1160/TH13-12-1033
http://www.ncbi.nlm.nih.gov/pubmed/25743201
http://dx.doi.org/10.1160/TH15-02-0154
http://www.ncbi.nlm.nih.gov/pubmed/25759209
http://dx.doi.org/10.1160/TH15-03-0210
http://www.ncbi.nlm.nih.gov/pubmed/26293766
http://dx.doi.org/10.1016/j.jacc.2015.06.1313
http://www.ncbi.nlm.nih.gov/pubmed/20719881
http://dx.doi.org/10.1161/CIRCEP.109.910125
http://www.ncbi.nlm.nih.gov/pubmed/23332595
http://dx.doi.org/10.1016/j.amjcard.2012.12.005
http://www.ncbi.nlm.nih.gov/pubmed/26607276
http://dx.doi.org/10.1160/TH15-07-0532
http://www.ncbi.nlm.nih.gov/pubmed/24628954
http://dx.doi.org/10.1111/ene.12400
http://www.ncbi.nlm.nih.gov/pubmed/19843914
http://dx.doi.org/10.1161/CIRCEP.109.849638
http://www.ncbi.nlm.nih.gov/pubmed/16330682
http://dx.doi.org/10.1161/CIRCULATIONAHA.105.575332
http://f1000.com/prime/718526011
http://www.ncbi.nlm.nih.gov/pubmed/25107449
http://dx.doi.org/10.1161/CIRCEP.114.001709
http://f1000.com/prime/718526011
http://www.ncbi.nlm.nih.gov/pubmed/21177700
http://dx.doi.org/10.1093/eurheartj/ehq464
http://www.ncbi.nlm.nih.gov/pubmed/23958417
http://dx.doi.org/10.1016/j.ijcard.2013.07.234
http://f1000.com/prime/718334243
http://www.ncbi.nlm.nih.gov/pubmed/24687081
http://dx.doi.org/10.1160/TH14-03-0231
http://f1000.com/prime/718334243
http://f1000.com/prime/725382192
http://www.ncbi.nlm.nih.gov/pubmed/25748102
http://dx.doi.org/10.1016/S1474-4422(15)70027-X
http://f1000.com/prime/725382192
http://www.ncbi.nlm.nih.gov/pubmed/16202350
http://dx.doi.org/10.3310/hta9400
http://f1000.com/prime/718467600
http://www.ncbi.nlm.nih.gov/pubmed/24963567
http://dx.doi.org/10.1056/NEJMoa1313600
http://f1000.com/prime/718467600
http://f1000.com/prime/718467601
http://www.ncbi.nlm.nih.gov/pubmed/24963566
http://dx.doi.org/10.1056/NEJMoa1311376
http://f1000.com/prime/718467601
http://www.ncbi.nlm.nih.gov/pubmed/14743856
http://dx.doi.org/10.1002/clc.4960270111
http://www.ncbi.nlm.nih.gov/pubmed/2330896
http://dx.doi.org/10.1016/0002-9149(90)90323-S
http://www.ncbi.nlm.nih.gov/pubmed/7740570
http://dx.doi.org/10.1161/01.STR.26.5.801
http://circ.ahajournals.org/content/130/Suppl_2/A20413
http://www.ncbi.nlm.nih.gov/pubmed/26888184
http://dx.doi.org/10.1093/eurheartj/ehw007
http://f1000.com/prime/718632713
http://www.ncbi.nlm.nih.gov/pubmed/25187524
http://dx.doi.org/10.1093/eurheartj/ehu307
http://f1000.com/prime/718632713
http://f1000.com/prime/718871720
http://www.ncbi.nlm.nih.gov/pubmed/25209598
http://dx.doi.org/10.1093/eurheartj/ehu359
http://www.ncbi.nlm.nih.gov/pmc/articles/4313363
http://f1000.com/prime/718871720
http://dx.doi.org/10.1016/j.jacc.2014.03.021
http://www.ncbi.nlm.nih.gov/pubmed/25716989
http://dx.doi.org/10.1160/TH14-11-0932
http://www.ncbi.nlm.nih.gov/pubmed/25716771
http://dx.doi.org/10.1160/TH14-10-0859
http://www.ncbi.nlm.nih.gov/pubmed/24658395
http://dx.doi.org/10.1160/TH14-03-0228
http://www.ncbi.nlm.nih.gov/pubmed/25119051
http://dx.doi.org/10.1160/TH14-04-0325
http://f1000.com/prime/1474959
http://www.ncbi.nlm.nih.gov/pubmed/19717844
http://dx.doi.org/10.1056/NEJMoa0905561
http://f1000.com/prime/1474959
http://f1000.com/prime/13262956
http://www.ncbi.nlm.nih.gov/pubmed/21830957
http://dx.doi.org/10.1056/NEJMoa1009638
http://f1000.com/prime/13262956
http://f1000.com/prime/13199976
http://www.ncbi.nlm.nih.gov/pubmed/21870978
http://dx.doi.org/10.1056/NEJMoa1107039
http://f1000.com/prime/13199976
http://f1000.com/prime/718181700
http://www.ncbi.nlm.nih.gov/pubmed/24251359
http://dx.doi.org/10.1056/NEJMoa1310907
http://f1000.com/prime/718181700

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

E Majeed A, Hwang HG, Connolly SJ, et al.: Management and outcomes of
major bleeding during treatment with dabigatran or warfarin. Circulation. 2013;
128(21): 2325-32.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Hylek EM, Held C, Alexander JH, et al.: Major bleeding in patients with atrial
fibrillation receiving apixaban or warfarin: The ARISTOTLE Trial (Apixaban for
Reduction in Stroke and Other Thromboembolic Events in Atrial Fibrillation):
Predictors, Characteristics, and Clinical Outcomes. J Am Coll Cardiol. 2014;
63(20): 2141-7.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Piccini JP, Garg J, Patel MR, et al.: Management of major bleeding events
in patients treated with rivaroxaban vs. warfarin: results from the ROCKET AF
trial. Eur Heart J. 2014; 35(28): 1873-80.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Connolly SJ, Ezekowitz MD, Yusuf S, et al.: Newly identified events in the RE-LY
trial. N Engl J Med. 2010; 363(19): 1875-6.
PubMed Abstract | Publisher Full Text

Oldgren J, Alings M, Darius H, et al.: Risks for stroke, bleeding, and death in
patients with atrial fibrillation receiving dabigatran or warfarin in relation to
the CHADS, score: a subgroup analysis of the RE-LY trial. Ann Intern Med.
2011; 155(10): 660-7, W204.

PubMed Abstract | Publisher Full Text

Darwiche W, Bejan-Angoulvant T, Angoulvant D, et al.: Risk of myocardial
infarction and death in patients with atrial fibrillation treated with dabigatran
or vitamin K antagonists. Meta-analysis of observational analyses. Thromb
Haemost. 2016; 116(6): 1150-8.

PubMed Abstract | Publisher Full Text

Seeger JD, Bykov K, Bartels DB, et al.: Safety and effectiveness of dabigatran
and warfarin in routine care of patients with atrial fibrillation. Thromb Haemost.
2015; 114(6): 1277-89.

PubMed Abstract | Publisher Full Text

Lip GY, Keshishian A, Kamble S, et al.: Real-world comparison of major bleeding
risk among non-valvular atrial fibrillation patients initiated on apixaban,
dabigatran, rivaroxaban, or warfarin. A propensity score matched analysis.
Thromb Haemost. 2016; 116(5): 975-86.

PubMed Abstract | Publisher Full Text

Carmo J, Moscoso Costa F, Ferreira J, et al.: Dabigatran in real-world atrial
fibrillation. Meta-analysis of observational comparison studies with vitamin K
antagonists. Thromb Haemost. 2016; 116(4): 754—63.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Eikelboom JW, Connolly SJ, Gao P, et al.: Stroke risk and efficacy of apixaban
in atrial fibrillation patients with moderate chronic kidney disease. J Stroke
Cerebrovasc Dis. 2012; 21(6): 429-35.

PubMed Abstract | Publisher Full Text

Lopes RD, Al-Khatib SM, Wallentin L, et al.: Efficacy and safety of apixaban
compared with warfarin according to patient risk of stroke and of bleeding in
atrial fibrillation: a secondary analysis of a randomised controlled trial. Lancet.
2012; 380(9855): 1749-58.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Eikelboom JW, O'Donnell M, Yusuf S, et al.: Rationale and design of AVERROES:
apixaban versus acetylsalicylic acid to prevent stroke in atrial fibrillation
patients who have failed or are unsuitable for vitamin K antagonist treatment.
Am Heart J. 2010; 159(3): 348-353.e1.

PubMed Abstract | Publisher Full Text

Connolly SJ, Eikelboom J, Joyner C, et al.: Apixaban in patients with atrial
fibrillation. N Engl J Med. 2011; 364(9): 806-17.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

E Granger CB, Lopes RD, Hanna M, et al.: Clinical events after transitioning
from apixaban versus warfarin to warfarin at the end of the Apixaban for
Reduction in Stroke and Other Thromboembolic Events in Atrial Fibrillation
(ARISTOTLE) trial. Am Heart J. 2015; 169(1): 25-30.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Martinez C, Katholing A, Wallenhorst C, et al.: Therapy persistence in newly
diagnosed non-valvular atrial fibrillation treated with warfarin or NOAC. A
cohort study. Thromb Haemost. 2016; 115(1): 31-9.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Beyer-Westendorf J, Camm AJ, Coleman Cl, et al.: Rivaroxaban real-world
evidence: Validating safety and effectiveness in clinical practice. Thromb
Haemost. 2016; 116(Suppl. 2): S13-S23.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

E Hecker J, Marten S, Keller L, et al.: Effectiveness and safety of rivaroxaban
therapy in daily-care patients with atrial fibrillation. Results from the Dresden
NOAC Registry. Thromb Haemost. 2016; 115(5): 939-49.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Blann AD, Skjoth F, Rasmussen LH, et al.: Edoxaban versus placebo, aspirin, or
aspirin plus clopidogrel for stroke prevention in atrial fibrillation. An indirect
comparison analysis. Thromb Haemost. 2015; 114(2): 403-9.

PubMed Abstract | Publisher Full Text

Hobl E, Jilma B: Towards the development of specific antidotes: Idarucizumab

F1000Research 2016, 5(F1000 Faculty Rev):2887 Last updated: 20 DEC 2016

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

for reversal of dabigatran effects. Thromb Haemost. 2015; 113(6): 1162-3.
PubMed Abstract | Publisher Full Text

Pollack CV Jr, Reilly PA, Eikelboom J, et al.: Idarucizumab for Dabigatran
Reversal. N Engl J Med. 2015; 373(6): 511-20.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

Glund S, Moschetti V, Norris S, et al.: A randomised study in healthy
volunteers to investigate the safety, tolerability and pharmacokinetics of
idarucizumab, a specific antidote to dabigatran. Thromb Haemost. 2015; 113(5):
943-51.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Pollack CV Jr, Reilly PA, Bernstein R, et al.: Design and rationale for RE-VERSE
AD: A phase 3 study of idarucizumab, a specific reversal agent for dabigatran.
Thromb Haemost. 2015; 114(1): 198-205.

PubMed Abstract | Publisher Full Text

Greinacher A, Thiele T, Selleng K: Reversal of anticoagulants: an overview
of current developments. Thromb Haemost. 2015; 113(5): 931-42.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

Ansell JE, Bakhru SH, Laulicht BE, et al.: Single-dose ciraparantag safely
and completely reverses anticoagulant effects of edoxaban. Thromb Haemost.
2016.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Lane DA, Lip GY: Patient’s values and preferences for stroke prevention in
atrial fibrillation: balancing stroke and bleeding risk with oral anticoagulation.
Thromb Haemost. 2014; 111(3): 381-3.

PubMed Abstract | Publisher Full Text

Lane DA, Aguinaga L, Blomstrom-Lundqvist C, et al.: Cardiac tachyarrhythmias
and patient values and preferences for their management: the European
Heart Rhythm Association (EHRA) consensus document endorsed by the
Heart Rhythm Society (HRS), Asia Pacific Heart Rhythm Society (APHRS),
and Sociedad Latinoamericana de Estimulacion Cardiaca y Electrofisiologia
(SOLEACE). Europace. 2015; 17(12): 1747-69.

PubMed Abstract | Publisher Full Text

E Ruff CT, Giugliano RP, Braunwald E, et al.: Comparison of the efficacy
and safety of new oral anticoagulants with warfarin in patients with atrial
fibrillation: a meta-analysis of randomised trials. Lancet. 2014; 383(9921):
955-62.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

NICE: Atrial Fibrillation: management. Clinical Guideline. 2014.

Reference Source

Freedman B, Lip GY: “Unreal world” or “real world” data in oral anticoagulant
treatment of atrial fibrillation. Thromb Haemost. 2016; 116(4): 587-9.
PubMed Abstract | Publisher Full Text

Potpara TS: Dabigatran in ‘real-world’ clinical practice for stroke prevention
in patients with non-valvular atrial fibrillation. Thromb Haemost. 2015; 114(6):
1093-8.

PubMed Abstract | Publisher Full Text

Villines TC, Schnee J, Fraeman K, et al.: A comparison of the safety and
effectiveness of dabigatran and warfarin in non-valvular atrial fibrillation
patients in a large healthcare system. Thromb Haemost. 2015; 114(6): 1290-8.
PubMed Abstract | Publisher Full Text | F1000 Recommendation
Avgil-Tsadok M, Jackevicius CA, Essebag V, et al.: Dabigatran use in elderly
patients with atrial fibrillation. Thromb Haemost. 2016; 115(1): 152—-60.
PubMed Abstract | Publisher Full Text

Camm AJ, Amarenco P, Haas S, et al.: XANTUS: a real-world, prospective,
observational study of patients treated with rivaroxaban for stroke prevention
in atrial fibrillation. Eur Heart J. 2016; 37(14): 1145-53.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

Coleman Cl, Antz M, Bowrin K, et al.: Real-world evidence of stroke
prevention in patients with nonvalvular atrial fibrillation in the United States:
the REVISIT-US study. Curr Med Res Opin. 2016; 32(12): 2047-53.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Bassand JP, Accetta G, Camm AJ, et al.: Two-year outcomes of patients
with newly diagnosed atrial fibrillation: results from GARFIELD-AF. Eur Heart J.
2016; 37(38): 2882-2889.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

Hernandez |, Zhang Y: Comparing Stroke and Bleeding with Rivaroxaban
and Dabigatran in Atrial Fibrillation: Analysis of the US Medicare Part D Data.
Am J Cardiovasc Drugs. 2016.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Lip GY, Pan X, Kamble S, et al.: Major bleeding risk among non-valvular
atrial fibrillation patients initiated on apixaban, dabigatran, rivaroxaban or
warfarin: a “real-world” observational study in the United States. Int J Clin
Pract. 2016; 70(9): 752—63.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

E Holmes DR, Reddy VY, Turi ZG, et al.: Percutaneous closure of the left atrial
appendage versus warfarin therapy for prevention of stroke in patients with
atrial fibrillation: a randomised non-inferiority trial. Lancet. 2009; 374(9689):
534-42.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Page 9 of 11


http://f1000.com/prime/718128600
http://www.ncbi.nlm.nih.gov/pubmed/24081972
http://dx.doi.org/10.1161/CIRCULATIONAHA.113.002332
http://f1000.com/prime/718128600
http://f1000.com/prime/718321437
http://www.ncbi.nlm.nih.gov/pubmed/24657685
http://dx.doi.org/10.1016/j.jacc.2014.02.549
http://f1000.com/prime/718321437
http://f1000.com/prime/718321588
http://www.ncbi.nlm.nih.gov/pubmed/24658769
http://dx.doi.org/10.1093/eurheartj/ehu083
http://f1000.com/prime/718321588
http://www.ncbi.nlm.nih.gov/pubmed/21047252
http://dx.doi.org/10.1056/NEJMc1007378
http://www.ncbi.nlm.nih.gov/pubmed/22084332
http://dx.doi.org/10.7326/0003-4819-155-10-201111150-00004
http://www.ncbi.nlm.nih.gov/pubmed/27580712
http://dx.doi.org/10.1160/TH16-06-0483
http://www.ncbi.nlm.nih.gov/pubmed/26446507
http://dx.doi.org/10.1160/TH15-06-0497
http://www.ncbi.nlm.nih.gov/pubmed/27538358
http://dx.doi.org/10.1160/TH16-05-0403
http://f1000.com/prime/726584229
http://www.ncbi.nlm.nih.gov/pubmed/27465747
http://dx.doi.org/10.1160/TH16-03-0203
http://f1000.com/prime/726584229
http://www.ncbi.nlm.nih.gov/pubmed/22818021
http://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2012.05.007
http://f1000.com/prime/717961928
http://www.ncbi.nlm.nih.gov/pubmed/23036896
http://dx.doi.org/10.1016/S0140-6736(12)60986-6
http://f1000.com/prime/717961928
http://www.ncbi.nlm.nih.gov/pubmed/20211294
http://dx.doi.org/10.1016/j.ahj.2009.08.026
http://f1000.com/prime/9310957
http://www.ncbi.nlm.nih.gov/pubmed/21309657
http://dx.doi.org/10.1056/NEJMoa1007432
http://f1000.com/prime/9310957
http://f1000.com/prime/725291301
http://www.ncbi.nlm.nih.gov/pubmed/25497244
http://dx.doi.org/10.1016/j.ahj.2014.09.006
http://f1000.com/prime/725291301
http://f1000.com/prime/725704045
http://www.ncbi.nlm.nih.gov/pubmed/26246112
http://dx.doi.org/10.1160/TH15-04-0350
http://f1000.com/prime/725704045
http://f1000.com/prime/726738759
http://www.ncbi.nlm.nih.gov/pubmed/27623681
http://dx.doi.org/10.1160/TH16-06-0485
http://f1000.com/prime/726738759
http://f1000.com/prime/726092468
http://www.ncbi.nlm.nih.gov/pubmed/26791999
http://dx.doi.org/10.1160/TH15-10-0840
http://f1000.com/prime/726092468
http://www.ncbi.nlm.nih.gov/pubmed/26062437
http://dx.doi.org/10.1160/TH15-05-0383
http://www.ncbi.nlm.nih.gov/pubmed/25926042
http://dx.doi.org/10.1160/TH15-04-0324
http://f1000.com/prime/725579799
http://www.ncbi.nlm.nih.gov/pubmed/26095746
http://dx.doi.org/10.1056/NEJMoa1502000
http://f1000.com/prime/725579799
http://f1000.com/prime/725396656
http://www.ncbi.nlm.nih.gov/pubmed/25789661
http://dx.doi.org/10.1160/TH14-12-1080
http://f1000.com/prime/725396656
http://www.ncbi.nlm.nih.gov/pubmed/26020620
http://dx.doi.org/10.1160/TH15-03-0192
http://f1000.com/prime/725418418
http://www.ncbi.nlm.nih.gov/pubmed/25832311
http://dx.doi.org/10.1160/TH14-11-0982
http://f1000.com/prime/725418418
http://f1000.com/prime/727006374
http://www.ncbi.nlm.nih.gov/pubmed/27853809
http://dx.doi.org/10.1160/TH16-03-0224
http://f1000.com/prime/727006374
http://www.ncbi.nlm.nih.gov/pubmed/24477628
http://dx.doi.org/10.1160/TH14-01-0063
http://www.ncbi.nlm.nih.gov/pubmed/26108807
http://dx.doi.org/10.1093/europace/euv233
http://f1000.com/prime/718201417
http://www.ncbi.nlm.nih.gov/pubmed/24315724
http://dx.doi.org/10.1016/S0140-6736(13)62343-0
http://f1000.com/prime/718201417
https://www.nice.org.uk/guidance/cg180/resources/atrial-fibrillation-management-35109805981381
http://www.ncbi.nlm.nih.gov/pubmed/27580884
http://dx.doi.org/10.1160/TH16-08-0658
http://www.ncbi.nlm.nih.gov/pubmed/26559559
http://dx.doi.org/10.1160/TH15-10-0825
http://f1000.com/prime/725840371
http://www.ncbi.nlm.nih.gov/pubmed/26446456
http://dx.doi.org/10.1160/TH15-06-0453
http://f1000.com/prime/725840371
http://www.ncbi.nlm.nih.gov/pubmed/26354766
http://dx.doi.org/10.1160/TH15-03-0247
http://f1000.com/prime/725765390
http://www.ncbi.nlm.nih.gov/pubmed/26330425
http://dx.doi.org/10.1093/eurheartj/ehv466
http://www.ncbi.nlm.nih.gov/pmc/articles/4823634
http://f1000.com/prime/725765390
http://f1000.com/prime/726745263
http://www.ncbi.nlm.nih.gov/pubmed/27633045
http://dx.doi.org/10.1080/03007995.2016.1237937
http://f1000.com/prime/726745263
http://f1000.com/prime/726472493
http://www.ncbi.nlm.nih.gov/pubmed/27357359
http://dx.doi.org/10.1093/eurheartj/ehw233
http://www.ncbi.nlm.nih.gov/pmc/articles/5070447
http://f1000.com/prime/726472493
http://f1000.com/prime/726757943
http://www.ncbi.nlm.nih.gov/pubmed/27637493
http://dx.doi.org/10.1007/s40256-016-0189-9
http://f1000.com/prime/726757943
http://f1000.com/prime/726667162
http://www.ncbi.nlm.nih.gov/pubmed/27550177
http://dx.doi.org/10.1111/ijcp.12863
http://www.ncbi.nlm.nih.gov/pmc/articles/5129572
http://f1000.com/prime/726667162
http://f1000.com/prime/1164334
http://www.ncbi.nlm.nih.gov/pubmed/19683639
http://dx.doi.org/10.1016/S0140-6736(09)61343-X
http://f1000.com/prime/1164334

81.

82.

83.

84.

E Holmes DR Jr, Kar S, Price MJ, et al.: Prospective randomized evaluation
of the Watchman Left Atrial Appendage Closure device in patients with atrial
fibrillation versus long-term warfarin therapy: the PREVAIL trial. J Am Coll
Cardiol. 2014; 64(1): 1-12.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Holmes DR Jr, Doshi SK, Kar S, et al.: Left Atrial Appendage Closure as an
Alternative to Warfarin for Stroke Prevention in Atrial Fibrillation: A Patient-
Level Meta-Analysis. J Am Coll Cardiol. 2015; 65(24): 2614-23.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Alli O, Doshi S, Kar S, et al.: Quality of life assessment in the randomized
PROTECT AF (Percutaneous Closure of the Left Atrial Appendage Versus
Warfarin Therapy for Prevention of Stroke in Patients With Atrial Fibrillation)
trial of patients at risk for stroke with nonvalvular atrial fibrillation. J Am Coll
Cardiol. 2013; 61(17): 1790-8.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Price MJ, Reddy VY, Valderrabano M, et al.: Bleeding Outcomes After Left

F1000Research 2016, 5(F1000 Faculty Rev):2887 Last updated: 20 DEC 2016

85.

86.

87.

Atrial Appendage Closure Compared With Long-Term Warfarin: A Pooled,
Patient-Level Analysis of the WATCHMAN Randomized Trial Experience. JACC
Cardiovasc Interv. 2015; 8(15): 1925-32.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Panikker S, Lord J, Jarman JW, et al.: Outcomes and costs of left atrial
appendage closure from randomized controlled trial and real-world experience
relative to oral anticoagulation. Eur Heart J. 2016; pii: ehw048.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Tzikas A, Shakir S, Gafoor S, et al.: Left atrial appendage occlusion
for stroke prevention in atrial fibrillation: multicentre experience with the
AMPLATZER Cardiac Plug. Eurolntervention. 2016; 11(10): 1170-9.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

Lakkireddy D, Afzal MR, Lee RJ, et al.: Short and long-term outcomes
of percutaneous left atrial appendage suture ligation: Results from a US
multicenter evaluation. Heart Rhythm. 2016; 13(5): 1030-6.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Page 10 of 11


http://f1000.com/prime/718482831
http://www.ncbi.nlm.nih.gov/pubmed/24998121
http://dx.doi.org/10.1016/j.jacc.2014.04.029
http://f1000.com/prime/718482831
http://f1000.com/prime/725579872
http://www.ncbi.nlm.nih.gov/pubmed/26088300
http://dx.doi.org/10.1016/j.jacc.2015.04.025
http://f1000.com/prime/725579872
http://f1000.com/prime/717995512
http://www.ncbi.nlm.nih.gov/pubmed/23500276
http://dx.doi.org/10.1016/j.jacc.2013.01.061
http://f1000.com/prime/717995512
http://f1000.com/prime/725980400
http://www.ncbi.nlm.nih.gov/pubmed/26627989
http://dx.doi.org/10.1016/j.jcin.2015.08.035
http://f1000.com/prime/725980400
http://f1000.com/prime/726190752
http://www.ncbi.nlm.nih.gov/pubmed/26935273
http://dx.doi.org/10.1093/eurheartj/ehw048
http://f1000.com/prime/726190752
http://f1000.com/prime/725323928
http://www.ncbi.nlm.nih.gov/pubmed/25604089
http://dx.doi.org/10.4244/EIJY15M01_06
http://f1000.com/prime/725323928
http://f1000.com/prime/726144883
http://www.ncbi.nlm.nih.gov/pubmed/26872554
http://dx.doi.org/10.1016/j.hrthm.2016.01.022
http://f1000.com/prime/726144883

FIOOOResearch F1000Research 2016, 5(F1000 Faculty Rev):2887 Last updated: 20 DEC 2016

Open Peer Review

Current Referee Status: v Vv

Editorial Note on the Review Process

F1000 Faculty Reviews are commissioned from members of the prestigious F1000 Faculty and are edited as a
service to readers. In order to make these reviews as comprehensive and accessible as possible, the referees
provide input before publication and only the final, revised version is published. The referees who approved the
final version are listed with their names and affiliations but without their reports on earlier versions (any comments
will already have been addressed in the published version).

The referees who approved this article are:
1 Victor Serebrauny, Johns Hopkins University, Baltimore, MD, USA
Competing Interests: No competing interests were disclosed.

2 John Zafiris, George Papanikolaou General Hospital, Thessaloniki, Greece
Competing Interests: No competing interests were disclosed.

3 David R. Holmes, Mayo Clinic, Rochester, MN, USA
Competing Interests: No competing interests were disclosed.

Page 11 of 11


http://f1000research.com/channels/f1000-faculty-reviews/about-this-channel
http://f1000.com/prime/thefaculty

